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GENERATOR AND METHOD FOR FIG . 4 is a SEM image of an untwist carbon nanotube 
GENERATING FAR INFRARED POLARIZED wire . 

LIGHT FIG . 5 is a SEM image of a twist carbon nanotube wire . 
FIG . 6 is a schematic section view of one embodiment of 

CROSS - REFERENCE TO RELATED a polarizer and a heater . 
APPLICATIONS FIG . 7 is a cross - sectional view , along a line S - S of FIG . 

6 . 
This application claims all benefits accruing under 35 FIG . 8 is a schematic section view of one embodiment of 

U.S.C. $ 119 from China Patent Application No. a polarizer and a heater . 
201810109211.7 , filed on Feb. 5 , 2018 , in the China Intel- 10 FIG.9 is a schematic view of the drawn carbon nanotube 
lectual Property Office , the disclosure of which is incorpo- film . 
rated herein by reference . FIG . 10 is a partial enlargement of Circle IX of the drawn 

carbon nanotube film of FIG . 9 . BACKGROUND FIG . 11 is a SEM image of a treated drawn carbon 
nanotube film . 1. Technical Field FIG . 12A shows a diagram of transmission vs. wave 

The present disclosure relates to light polarization tech number of far infrared light of two stacked drawn carbon 
nology and application thereof , specifically , to far infrared nanotube films at different temperatures . 
light polarization technology and application thereof . FIG . 12B shows a diagram of transmission modulation 

depth vs. wave number of far infrared light of two stacked 
2. Description of Related Art drawn carbon nanotube films at different temperatures . 

FIG . 13 shows that a far infrared ght emitted from a far 
Light is an electromagnetic wave . Generally , when the infrared light source passes through a polarizer and a polar 

light goes forward , the direction of electromagnetic vibra- 25 ization detector . 
tion is in all directions . If the electromagnetic vibration only FIG . 14A shows a diagram of test results of transmission 
occurs in one plane , the directions of electric field vibration vs. wave number of the polarization detector of FIG . 13 for 
and magnetic field vibration are of the light are fixed . Light the far infrared polarized light generated by the polarizer of 
with a fixed vibration direction of electric and magnetic is FIG . 13 at a temperature of 300K . called polarized light . The direction of electric field of the 30 FIG . 14B shows a diagram of partial test results of FIG . polarized light is called the polarization direction of the 
light . A polarizer absorbs linearly polarized light in a certain 14A , where the polarization detector is rotated from 0 
direction and to output linearly polarized light perpendicular degrees to 180 degrees at 30 degrees intervals . 

FIG . 14C shows a diagram of another partial test results to the polarizer . A polarizer can selectively polarize light in a particular direction . All or part of the polarized light can 35 of FIG . 14A , where the polarization detector is rotated from 
pass through the other polarizer , depending on the direction 180 degrees to 360 degrees at 30 degrees intervals . 
of the other polarizer . Polarizers have been widely used in FIG . 15A shows a diagram test results of transmission vs. 
lighting , cameras , sunglasses , and 3D movies . wave number of the polarization detector of FIG . 13 for the 

Usually , the degree of polarization is used to describe the far infrared polarized light generated by the polarizer of FIG . 
polarized light . When the polarized light is used to illumi- 40 13 at a temperature of 641K . 
nate , many factors in the illumination system may affect the FIG . 15B shows a diagram of partial test results of FIG . 
polarization state . Important factors include the intrinsic 15A , where the polarization detector is rotated from 0 
birefringence and stress birefringence of optical materials , degrees to 180 degrees at 30 degrees intervals . 
which reduces the degree of polarization of light . In addi- FIG . 15C shows a diagram of another partial test results 
tion , the polarization properties of optical thin films and the 45 of FIG . 15A , where the polarization detector is rotated from 
reflection and refraction of light at the interface of the 180 degrees to 360 degrees at 30 degrees intervals . 
polarizers will also affect the polarization of light . In a FIG . 16A shows a diagram of tests results of transmission 
illumination system of the polarized light , it is desirable that vs. wave number of far infrared light with a wave number of 
the outputted linearly polarized light be kept in high degree 100cm- at temperatures of 300K and 641K by the polarizer 
of polarization due to the need of polarization control . 50 and the polarization detector of FIG . 13 , where the polar 

Therefore , there is room for improvement in the art . ization detector is rotated from 0 degrees to 350 degrees at 
50 degrees intervals . 

BRIEF DESCRIPTION OF THE DRAWINGS FIG . 16B shows a diagram of test results of transmission 
vs. wave number of far infrared light with a wave number of 

Many aspects of the embodiments can be better under- 55 200cm - 1 at temperatures of 300K and 641K by the polarizer 
stood with reference to the following drawings . The com- and the polarization detector of FIG . 13 , where the polar 
ponents in the drawings are not necessarily drawn to scale , ization detector is rotated from 0 degrees to 350 degrees at 
the emphasis instead being placed upon clearly illustrating 50 degrees intervals . 
the principles of the embodiments . Moreover , in the draw- FIG . 16C shows a diagram of test results of transmission 
ings , like reference numerals designate corresponding parts 60 vs. wave number of far infrared light with a wave number of 
throughout the several views . 300cm - 1 at temperatures of 300K and 641K by the polarizer 

FIG . 1 is a schematic section view of one embodiment of and the polarization detector of FIG . 13 , where the polar 
a far infrared polarized light generator . ization detector is rotated from 0 degrees to 350 degrees at 
FIG . 2 is a schematic section view of one embodiment of 50 degrees intervals . 

a polarizer FIG . 16D shows a diagram of test results of transmission 
FIG . 3 is a Scanning Electron Microscope ( SEM ) image vs. wave number of far infrared light with a wave number of 

of a drawn carbon nanotube film . 400cm- at temperatures of 300K and 641K by the polarizer 

65 
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and the polarization detector of FIG . 13 , where the polar- formed by the object . The term “ substantially ” is defined to 
ization detector is rotated from 0 degrees to 350 degrees at essentially conforming to the particular dimension , shape or 
50 degrees intervals . other word that substantially modifies , such that the com 
FIG . 16E shows a diagram of test results of transmission ponent need not be exact . For example , substantially cylin 

Vs. wave number of far infrared light with a wave number of 5 drical means that the object resembles a cylinder , but can 
500cm- at temperatures of 300K and 641K by the polarizer have one or more deviations from a true cylinder . The term 
and the polarization detector of FIG . 13 , where the polar " comprising ” means “ including , but not necessarily limited 
ization detector is rotated from 0 degrees to 350 degrees at to ” ; it specifically indicates open - ended inclusion or mem 
50 degrees intervals . bership in a so - described combination , group , series and the 
FIG . 17 shows a diagram of test results of polarization 10 like . It should be noted that references to “ an ” or “ one ” 

depth vs. wave number of far infrared light at temperatures embodiment in this disclosure are not necessarily to the 
of 300K and 641K by the polarizer and the polarization same embodiment , and such references mean at least one . 
detector of FIG . 13 . References will now be made to the drawings to describe , 
FIG . 18 shows a diagram of test results of polarization in detail , various embodiments of the present generators and 

depth vs. layer number of far infrared light with wave 15 methods for generating far infrared polarized light . 
numbers of 300cm and 400cm ' by the polarizer and the The inventor of instant application discovered that the 
polarization detector of FIG . 13 , wherein the polarizer degree of polarization ( DOP ) and transmission of the far 
comprises stacked drawn carbon nanotube films with dif- infrared light can be adjusted by heating the carbon nano 
ferent layer numbers . tube polarizer as the far infrared light passing through a 
FIG . 19 shows a diagram of test results of transmission vs. 20 carbon nanotube polarizer . The carbon nanotube polarizer is 

wave number of far infrared light with different wave a carbon nanotube structure including a plurality of carbon 
numbers by the polarizer and the polarization detector of nanotubes arranged substantially along the same direction . 
FIG . 13 , wherein the polarizer comprises 4 or 5 stacked The degree of polarization and transmission of the far 
drawn carbon nanotube films . infrared light can be increased by increasing the temperature 
FIG . 20 is a schematic section view of one embodiment 25 of the carbon nanotube structure . Test results of the present 

of a far infrared polarized light generator . disclosure shows that when the polarizer is a carbon nano 
FIG . 21 is a schematic section view of one embodiment tube structure of two stacked drawn carbon nanotube films , 

of a polarizer and a rotator . the degree of polarization of the far infrared light is 40 % 
FIG . 22 is a schematic section view of one embodiment when the carbon nanotube structure is at room temperature 

of a far infrared polarized light generator . 30 of 300K , and the degree of polarization of the far infrared 
FIG . 23 is a schematic section view of one embodiment light is increased to 70 % when the carbon nanotube structure 

of a far infrared polarized light generator . is heated to a temperature of 641K . 
FIG . 24 is a schematic section view of one embodiment Referring to FIG . 1 , a far infrared polarized light genera 

of a far infrared imaging system . tor 10 of one embodiment is disclosed The far infrared 
FIG . 25 shows a polarization direction of a first polarizer 35 polarized light generator 10 includes a far infrared light 

and a polarization direction of a second polarizer . source 11A , a polarizer 12A located on the side of a light 
FIG . 26 is a schematic section view of one embodiment emitting surface 111 of the far infrared light source 11A , a 

of a far infrared imaging system . vacuum chamber 14A , and a heater 15A . The far infrared 
light source 11A is adapted to emit far infrared light . The far 

DETAILED DESCRIPTION 40 infrared light emitted from the far infrared light source 11A 
passes through the polarizer 12A to form a far infrared 

It will be appreciated that for simplicity and clarity of polarized light . The heater 15A is adapted to heat the 
illustration , where appropriate , reference numerals have polarizer 12A . 
been repeated among the different figures to indicate corre- The far infrared light source 11A can be a thermal 
sponding or analogous elements . In addition , numerous 45 radiation infrared light source , a gas discharge infrared light 
specific details are set forth in order to provide a thorough source , or a laser infrared light source . In one embodiment , 
understanding of the embodiments described herein . How- the far infrared light source 11A is a made of Mercury grown 
ever , it will be understood by those of ordinary skill in the at low temperature . 
art that the embodiments described herein can be practiced Referring to FIG . 2 , the polarizer 12A includes a frame 
without these specific details . In other instances , methods , 50 120 and a carbon nanotube structure 121. The shape and the 
procedures , and components have not been described in size of the frame 120 is not limited and can be selected as 
detail so as not to obscure the related relevant feature being needed . The material of the frame 120 can be metal , poly 
described . The drawings are not necessarily to scale , and the mer , glass , ceramic , or wood . The frame 120 defines an 
proportions of certain parts may be exaggerated better opening . The carbon nanotube structure 121 is attached on 
illustrate details and features . The description is not to 55 the frame 120 to cover the opening . The middle portion of 
considered as limiting the scope of the embodiments the carbon nanotube structure 121 is suspended through the 
described herein . opening . The carbon nanotube structure 121 can be fixed on 

Several definitions that apply throughout this disclosure the frame 120 by adhesive . The carbon nanotube structure 
will now be presented . The term " coupled ” is defined as 121 can be in direct contact with the light emitting surface 
connected , whether directly or indirectly through interven- 60 111 or spaced apart from the light emitting surface 111. The 
ing components , and is not necessarily limited to physical frame 120 can be omitted when the carbon nanotube struc 
connections . ture 121 is in direct contact with the light emitting surface 

The connection can be such that the objects are perma- 111 . 
nently connected or releasably connected . The term “ out- The carbon nanotube structure 121 is a free - standing 
side ” refers to a region that is beyond the outermost confines 65 structure . The term “ free - standing structure ” indicates that 
of a physical object . The term “ inside ” indicates that at least the carbon nanotube structure 121 can sustain its own weight 
a portion of a region is partially contained within a boundary when the carbon nanotube structure 121 is hoisted by a 
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portion thereof without causing damages to a structural of coplanar carbon nanotube films . When the carbon nano 
integrity of the carbon nanotube structure 121. Thus , the tubes in the carbon nanotube film are predominately aligned 
carbon nanotube structure 121 can be suspended by two along a preferred orientation ( e.g. , the drawn carbon nano 
spaced apart supports . The carbon nanotube structure 121 tube film ) , an angle can exist between the preferred orien 
includes a plurality of carbon nanotubes arranged substan- 5 tations of adjacent carbon nanotube films , whether stacked 
tially along the same direction and a plurality of gaps or adjacent . Adjacent carbon nanotube films can be com 
between the plurality of carbon nanotubes . The plurality of bined by mainly the van der Waals attractive force therebe 
carbon nanotubes are orderly arranged to form an ordered tween . The lengthwise directions of the carbon nanotubes in 
carbon nanotube structure . The plurality of carbon nano- two adjacent carbon nanotube films can are substantially 
tubes extend along a direction substantially parallel to the 10 coplanar and parallel to each other . Stacking the carbon 
surface of the carbon nanotube structure 121. The term nanotube films will also add to the structural integrity of the 
‘ ordered carbon nanotube structure includes , but is not carbon nanotube structure 121 . 
limited to , a structure wherein the plurality of carbon nano- Treating the drawn carbon nanotube films with a volatile 
tubes are arranged in a consistently systematic manner , e.g. , organic solvent can form the untwisted carbon nanotube 
the plurality of carbon nanotubes are arranged approxi- 15 wire . Specifically , the organic solvent is applied to soak the 
mately along the same direction . The plurality of carbon surface of the drawn carbon nanotube film . During the 
nanotubes can be single - walled carbon nanotubes , double- soaking , adjacent parallel carbon nanotubes in the drawn 
walled carbon nanotubes , or multi - walled carbon nanotubes . carbon nanotube films will bundle together , due to the 
The length and the diameter of the plurality of carbon surface tension of the organic solvent as the solvent vola 
nanotubes can be selected according to need . The diameter 20 tilizes , and thus , the drawn carbon nanotube films will be 
of the single - walled carbon nanotubes can be in a range from shrunk into an untwisted carbon nanotube wire . Referring to 
about 0.5 nanometers to about 10 nanometers . The diameter FIG . 4 , the untwisted carbon nanotube wire includes a 
of the double - walled carbon nanotubes can be in a range plurality of carbon nanotubes substantially oriented along 
from about 1.0 nanometer to about 15 nanometers . The the same direction ( i.e. , a direction along the length of the 
diameter of the multi - walled carbon nanotubes can be in a 25 untwisted carbon nanotube wire ) . The carbon nanotubes are 
range from about 1.5 nanometers to about 50 nanometers . substantially parallel to the axis of the untwisted carbon 
The length of the plurality of carbon nanotubes can be in a nanotube wire . More specifically , the untwisted carbon 
range of about 200 micrometers to about 900 micrometers . nanotube wire includes a plurality of successive carbon 
The average width of the plurality of gaps can be in a range nanotube segments joined end to end and side by side by van 
of about 100 nanometers to about 200 micrometers . 30 der Waals attractive force therebetween . Each carbon nano 

The carbon nanotube structure 121 can include a single tube segment includes a plurality of carbon nanotubes 
carbon nanotube film or two or more carbon nanotube films substantially parallel to each other , and combined by van der 
stacked together . The carbon nanotube structure 121 can also Waals attractive force therebetween . The carbon nanotube 
include a layer of parallel and spaced apart carbon nanotube segments can vary in width , thickness , uniformity , and 
wires . The carbon nanotube wire can be a twisted carbon 35 shape . The length of the untwisted carbon nanotube wire can 
nanotube wire or an untwisted carbon nanotube wire . It is be arbitrarily set as desired . A diameter of the untwisted 
understood that carbon nanotube structure disclosed above carbon nanotube wire ranges from about 0.5 nanometers to 
can be used with all embodiments disclosed herein . about 100 micrometers . 

In one embodiment , the carbon nanotube structure 121 The twisted carbon nanotube wire can be formed by 
includes at least one drawn carbon nanotube film . The drawn 40 twisting a drawn carbon nanotube film by applying a 
carbon nanotube film can be drawn from a carbon nanotube mechanical force to twist the two ends of the drawn carbon 
array that configured to have a film drawn therefrom . The nanotube film in opposite directions . Referring to FIG . 5 , the 
drawn carbon nanotube film includes a plurality of succes- twisted carbon nanotube wire includes a plurality of carbon 
sive and oriented carbon nanotubes joined end - to - end and nanotubes helically oriented around an axial direction of the 
side - by - side by van der Waals attractive force therebetween . 45 twisted carbon nanotube wire . More specifically , the twisted 
The drawn carbon nanotube film is a free - standing film . carbon nanotube wire includes a plurality of successive 
Referring to FIG . 3 , each drawn carbon nanotube film carbon nanotube segments joined end to end and side by side 
includes a plurality of successively oriented carbon nano- by van der Waals attractive force therebetween . Each carbon 
tube segments joined end - to - end and side - by - side by van der nanotube segment includes a plurality of carbon nanotubes 
Waals attractive force therebetween . Each carbon nanotube 50 parallel to each other , and combined by van der Waals 
segment includes a plurality of carbon nanotubes parallel to attractive force therebetween . The length of the carbon 
each other , and combined by van der Waals attractive force nanotube wire can be set as desired . A diameter of the 
therebetween . As can be seen in FIG . 3 , some variations can twisted carbon nanotube wire can be from about 0.5 nano 
occur in the drawn carbon nanotube film . The carbon meters to about 100 micrometers . The twisted carbon nano 
nanotubes in the drawn carbon nanotube film are predomi- 55 tube wire can be treated with a volatile organic solvent after 
nately oriented along a preferred orientation . The drawn being twisted to further bundle the adjacent parallel carbon 
carbon nanotube film can be treated with an organic solvent nanotubes together . Surface treating the twisted carbon 
to increase the mechanical strength and the toughness and to nanotube wire can decrease the specific surface area of the 
reduce the coefficient of friction of the drawn carbon nano- twisted carbon nanotube wire and increase the density and 
tube film . A thickness of the drawn carbon nanotube film can 60 the strength of the twisted carbon nanotube wire . 
range from about 0.5 nanometers to about 100 micrometers . The carbon nanotube structure 121 can be a composite by 
The drawn carbon nanotube film comprises a plurality of coating the carbon nanotubes of the carbon nanotube struc 
gaps between adjacent carbon nanotubes . ture 121 with a coating layer ( not shown ) . In one embodi 

The carbon nanotube structure 121 can include at least ment , each of the carbon nanotubes is completely coated by 
two stacked drawn carbon nanotube films . In other embodi- 65 the coating layer . The material of the coating layer can be 
ments , the carbon nanotube structure 121 can include two or metal , metal oxide , metal nitride , metal carbide , metal 
more coplanar carbon nanotube films , and can include layers sulfide , silicon oxide , silicon nitride , or silicon carbide . The 
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metal can be gold , nickel , titanium , iron , aluminum , tita- voltage is supplied between the first electrode 151 and the 
nium , chromium , or alloy thereof . The metal oxide can be second electrode 152 , the carbon nanotube structure 121 
alumina ( Al2O3 ) , magnesium oxide , zinc oxide , or hafnium may generate heat . 
oxide . The material of the coating layer is not limited above Referring to FIGS . 6-7 , in one embodiment , the length of 
and can be any material as long as the material can be 5 the carbon nanotube structure 121 is greater than the length 
deposited on the carbon nanotube structure 121. The coating of the frame 120. The carbon nanotube structure 121 is 
layer is combined with the carbon nanotube structure 121 located on a first surface of the frame 120 , and the two sides 
mainly by van der Waals attractive force therebetween . The of the carbon nanotube structure 121 are folded and 
thickness of the coating layer is not limited and can be in a extended over second surfaces of the frame 120 , each of the 
range of about 3 nanometers to about 50 nanometers . In one 10 second surfaces being adjacent to the first surface . The first 
embodiment , a gold layer of 10 nanometers thickness is electrode 151 and the second electrode 152 are two metal 
deposited on a single drawn carbon nanotube film by elec- rings around the frame 120 so that part of the carbon 
tron beam evaporation . nanotube structure 121 is sandwiched between the frame 

Similar to a metal material where the electromagnetic 120 and the first electrode 151 or between the frame 120 and 
wave energy absorption of gold mostly depends on the 15 the second electrode 152. Thus , the carbon nanotube struc 
carrier electrons , the electromagnetic wave energy absorp ture 121 is fixed on the frame 120 . 
tion of the carbon nanotubes also mostly depends on the Referring to FIG . 8 , the heater 15A further include a 
carrier electrons . However , the carrier electrons density of heating film 154 , a first electrode 151 , a second electrode 
gold is much greater than the carrier electrons density of the 152 , and a power supply 153. The heating film 154 is located 
carbon nanotubes . A small amount of gold coated on the 20 on an inner surface of the vacuum chamber 14A and spaced 
drawn carbon nanotube film can affect the transmittance of apart from the carbon nanotube structure 121. Each of the 
the drawn carbon nanotube film . Therefore , the transmit- first electrode 151 and the second electrode 152 are located 
tance of the drawn carbon nanotube film can be modulated on the inner surface of the vacuum chamber 14A and 
by coating gold layer on the drawn carbon nanotube film . electrically connected to the heating film 154. The heating 

The vacuum chamber 14A is configured to accommodate 25 film 154 should be transparent for the far infrared light , such 
the polarizer 12A and prevent the carbon nanotube structure as indium tin oxide ( ITO ) . 
121 from being burnt during heating . When the carbon A method for generating far infrared polarized light is 
nanotube structure 121 is coated by a metallic coating layer , disclosed . The method includes : allowing far infrared to pass 
the vacuum chamber 14 , can prevent the metallic coating through the carbon nanotube structure 121 ; and heating the 
layer from oxidization during heating . The far infrared light 30 carbon nanotube structure 121. The carbon nanotube struc 
source 11A , the polarizer 12A , and the heater 15A can be all ture 121 may be located in a vacuum chamber 14A . The 
located in the vacuum chamber 14A . The material of the method disclosed herein may generate polarized light of 
vacuum chamber 14A should be transparent for the far various wavelengths . 
infrared light , such as glass or polymer . The pressure of the As shown in FIGS . 9-10 , the carbon nanotube structure 
vacuum chamber 14A can be less than 10-2 Pa , such as 10-4 35 121 is a drawn carbon nanotube film and includes a plurality 
Pa . Alternatively , the vacuum chamber 14A can be filled of first carbon nanotubes 124 and a plurality of second 
with inert gas or nitrogen gas . When the carbon nanotube carbon nanotubes 126. The plurality of first carbon nano 
structure 121 is heated to a low temperature , such as lower tubes 124 are the majority portion of the carbon nanotubes 
than 100 ° C. , the vacuum chamber 14A can be omitted . of the carbon nanotube structure 121. The plurality of 

The heater 15A can be located in the vacuum chamber 40 second carbon nanotubes 126 are the minority portion of the 
14A or outside of the vacuum chamber 14A . When the carbon nanotubes of the carbon nanotube structure 121. The 
heater 15A is located outside of the vacuum chamber 14A , plurality of first carbon nanotubes 124 are arranged to 
the heater 15A can be a laser . When the heater 15A and the extend substantially along the same direction to form a 
carbon nanotube structure 121 are spaced apart from each plurality of carbon nanotube wires 125 in parallel with each 
other , the primary thermal exchange between the heater 15A 45 other . The plurality of second carbon nanotubes 126 are 
and the carbon nanotube structure 121 is by thermal radia- randomly dispersed between the plurality of carbon nano 
tion . The thermal radiation may introduce other electromag- tube wires 125 and in contact with the plurality of carbon 
netic waves in the carbon nanotube structure 121 and nanotube wires 125. The extending direction of the plurality 
adversely affect the modulations of the far infrared light . of first carbon nanotubes 124 is defined as direction D1 , and 
According to the present disclosure , heating the carbon 50 a direction perpendicular to the direction D1 is defined as 
nanotube structure 121 by introducing electronic current direction D2 . The plurality of first carbon nanotubes 124 of 
may achieve the targeted far infrared light modulation with the plurality of carbon nanotube wires 125 are joined end to 
a better result . end by van der Waals force therebetween along direction D1 . 

In one embodiment , the heater 15A includes the carbon The plurality of first carbon nanotubes 124 of the plurality 
nanotube structure 121 , a first electrode 151 , a second 55 of carbon nanotube wires 125 are parallel with each other 
electrode 152 , and a power supply 153. The first electrode and joined by van der Waals force therebetween along 
151 and the second electrode 152 are spaced apart from each direction D2 to form a carbon nanotubes segment . A plu 
other and each electrically connected to the power supply rality of apertures 127 are formed among the plurality of 
153. The first electrode 151 and the second electrode 152 can carbon nanotube wires 125. The plurality of aperture 127 
be metal sheets or metal film . Each of the first electrode 151 60 allows the far infrared to pass through and being polarized . 
and the second electrode 152 are located on the frame 120 However , the plurality of second carbon nanotubes 126 , 
and electrically connected to the carbon nanotube structure which are disorderly and randomly dispersed , are not ben 
121. Part of the carbon nanotube structure 121 is sandwiched eficial to the polarization modulation . 
between the frame 120 and the first electrode 151 or between According to the present disclosure , the carbon nanotube 
the frame 120 and the second electrode 152. The power 65 structure 121 can be treated to remove at least some of the 
supply 153 can be an alternating current power supply or a plurality of second carbon nanotubes 126 by laser scanning 
direct current power supply , such as a battery . When a or plasma etching . Thus , the ratio of the plurality of first 
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carbon nanotubes 124 to the plurality of the second carbon through the polarizer 12A and the polarization detector 16A 
nanotubes 126 may be increased and the anisotropy of the sequentially . The far infrared light source 11A , the polarizer 
carbon nanotube structure 121 improved . After removing the 12A , and the polarization detector 16A are arranged spaced 
second carbon nanotubes 126 , the plurality of carbon nano- apart from each other and along a straight line . The polarizer 
tube wires 125 should not be broken apart . 5 12A and the polarization detector 16A are parallel to each 

In one embodiment , the carbon nanotube structure 121 is other . The polarizer 12A includes the frame 120 and the 
irradiated by the laser with a power density greater than carbon nanotube structure 121 located one the frame . The 
0.1x104 watts per square meter in air . The laser scanning can carbon nanotube structure 121 includes two drawn carbon 
be performed by fixing the carbon nanotube structure 121 nanotube films stacked with each other and the carbon 
and moving the laser along the direction D1 , or fixing the 10 nanotubes of the two drawn carbon nanotube films are 
laser and moving the carbon nanotube structure 121 along arranged predominately along the horizontal direction . The 
the direction D1 . frame 120 includes two metal sheets placed spaced apart , on 

In one embodiment , the carbon nanotube structure 121 is two opposite sides of the carbon nanotube structure 121 and 
etched by applying plasma energy on the entire or part extending along the vertical direction perpendicular to the 
surface of the carbon nanotube structure 121 via a plasma 15 horizontal direction . The metal sheets are electrically con 
treating device . The plasma gas can be an inert gas and / or nected to the power supply and used as two electrodes . The 
etching gases , such as argon ( Ar ) , helium ( He ) , hydrogen carbon nanotube structure 121 , the frame 120 comprising 
( H2 ) , oxygen ( O2 ) , fluorocarbon ( CF4 ) , ammonia ( NH3 ) , or the two metal sheets , and the power supply form the heater 
air . The power of the plasma treating device can be in a 15A . The power supply is used to supply a voltage between 
range from about 50 watts to about 1000 watts , such as 100 20 the two metal sheets to heat the carbon nanotube structure 
watts , 200 watts , 500 watts , 700 watts , or 800 watts . The 121. The voltage is less than 60V . In one embodiment , the 
plasma flow can be in a range from about 5 sccm to about voltage ranges from OV to 40V . The voltage can be constant 
100 sccm , such as 10 sccm , 20 sccm , 50 sccm , 70 sccm , or or variable . The polarization detector 16A includes ten 
80 sccm . When the plasma is generated in vacuum , the work drawn carbon nanotube films stacked with each other , and all 
pressure of the plasma can be in a range from about 40 25 the carbon nanotubes of the ten drawn carbon nanotube films 
mTorr to about 150 mTorr , such as 50 m Torr , 60 mTorr , 70 are arranged along the same direction . The polarization 
mTorr , 80 mTorr , 100 mTorr , 120 mTorr , or 130 m Torr . detector 16A is rotatable around an axis line defined by the 
When the plasma is generated under a standard atmospheric center point of the polarizer 12A and the center point of the 
pressure , the work pressure of the plasma can be about 760 polarization detector 16A . The polarization detector 16A can 
Torr . The time for plasma treating can be in a range from 30 be rotated from 0 degrees to 360 degrees with an interval 
about 30 seconds to about 150 seconds , such as 50 seconds , angle of 10 degrees . When the polarization detector 16A is 
60 seconds , 90 seconds , 100 seconds , or 120 seconds . The rotated , the polarizer 12A is static . When the extending 
time for plasma treating should be short to prevent breaking direction of the carbon nanotubes of the polarization detec 
apart of the first carbon nanotubes 124 of the carbon tor 16A is perpendicular with the extending direction of the 
nanotube wires 125. In one embodiment , the time for plasma 35 carbon nanotubes of the polarizer 12A , the rotation angle is 
treating is controlled to just substantially break all the defined as 0 degrees . 
second carbon nanotubes 126 . FIG . 14A shows a diagram of test results of transmission 
FIG . 11 shows two stacked drawn carbon nanotube films vs. wave number of the polarization detector 16A for the far 

after being treated by the plasma . The treated drawn carbon infrared polarized light generated by the polarizer 12A at the 
nanotube films of FIG . 11 have less disordered carbon 40 temperature of 300K . FIG . 14B shows a diagram of partial 
nanotubes , i.e. , the second carbon nanotubes 126 , than those test results of FIG . 14A , where the polarization detector 16A 
of the untreated drawn carbon nanotube film of FIG . 3 . is rotated from 0 degrees to 180 degrees at 30 degrees 
The degree of polarization and transmission of the far intervals . FIG . 14C shows another diagram of partial test 

infrared light of the carbon nanotube structures 121 of results of FIG . 14A , where the polarization detector 16A is 
treated two stacked drawn carbon nanotube films of FIG . 11 45 rotated from 180 degrees to 360 degrees at 30 degrees 
are tested and disclosed herein . intervals . 
FIG . 12A shows a diagram of transmission vs. wave FIG . 15A shows a diagram of test results of transmission 

number of far infrared light of the carbon nanotube structure VS. wave number of the polarization detector 16A for the far 
121 at different temperatures . FIG . 12B shows a diagram of infrared polarized light generated by the polarizer 12A at the 
transmission modulation depth vs. wave number of far 50 temperature of 641K . FIG . 15B shows a diagram of partial 
infrared light of two stacked drawn carbon nanotube films at test results of FIG . 15A , where the polarization detector 16A 
different temperatures . The carbon nanotube structure 121 is is rotated from 0 degrees to 180 degrees at 30 degrees 
respectively heated to 300 K , 316K , 345K , 386K , 435K , intervals . FIG . 15C shows another diagram of partial test 
489K , 548K , 569K and 641K . The far infrared light has a results of FIG . 15A , where the polarization detector 16A is 
wave number in a range from 100 cm - 1 to 600 cm - 7 . As the 55 rotated from 180 degrees to 360 degrees at 30 degrees 
temperate increases , the transmission decreases , and the intervals . 
transmission modulation depth also decreases . The trans- At the different temperatures of 300K and 641K , the 
mission of the carbon nanotube structure 121 is related to the polarization detector 16A has different transmissions for the 
phonons of the carbon nanotube structure 121. As the far infrared polarized light generated by the polarizer 12A . 
temperate increases , the vibrations of phonons in enhanced . 60 At the same temperature , the transmissions of the polariza 
Thus , the carbon nanotube structure 121 can absorb more far tion detector 16A for the far infrared polarized light are 
infrared light , and the transmission of the carbon nanotube different at different rotation angles . The maximum trans 
structure 121 decreases . missions of the polarization detector 16A are at the rotation 

Furthermore , in order to test the degree of polarization of angles of 90 degrees and 270 degrees , at which the extend 
the carbon nanotube structure 121 , experiments as config- 65 ing direction of the carbon nanotubes of the polarization 
ured as shown in FIG . 13 were carried out . The far infrared detector 16A is parallel with the extending direction of the 
light emitted from the far infrared light source 11A passes carbon nanotubes of the polarizer 12A . The minimum trans 
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missions of the polarization detector 16A are at the rotation same as the degree of polarization of 5 - layer stacked drawn 
angles of 0 degrees and 180 degrees , at which the extending carbon nanotube films at 300K . However , the transmission 
direction of the carbon nanotubes of the polarization detec- of 2 - layer stacked drawn carbon nanotube films at 641K is 
tor 16A is perpendicular with the extending direction of the greater than the transmission of 5 - layer stacked drawn 
carbon nanotubes of the polarizer 12A . 5 carbon nanotube films at 300K . Thus , both heating and 
FIG . 16A shows a diagram of test results of transmission increasing layer number can increase the degree of polar 

vs. wave number of far infrared light with a wave number of ization of the stacked drawn carbon nanotube films , and both 
100 cm at temperatures of 300K and 641K , where the the heating and increasing layer number can decrease the 

transmission of the stacked drawn carbon nanotube films . polarization detector is rotated from 0 degrees to 350 
degrees at 50 degrees intervals . FIG . 16B shows a diagram 10 However , on the condition of obtaining the same degree of 

polarization increase , the heating cause less transmission of test results of transmission vs. wave number of far decrease than increasing layer number does . infrared light with a wave number of 200 cm - 1 at tempera Referring to FIGS . 20-21 , a far infrared polarized light tures of 300K and 641K , where the polarization detector is generator 10A of one embodiment is disclosed . The far rotated from 0 degrees to 350 degrees at 50 degrees inter 15 infrared polarized light generator 10A includes a far infrared vals . FIG . 16C shows a diagram of test results of transmis light source 11A , a polarizer 12A located on the side of the sion vs. wave number of far infrared light with a wave light emitting surface 111 of the far infrared light source number of 300 cm- ? at temperatures of 300K and 641K , 11A , a rotator 13A , a vacuum chamber 14A , and a heater where the polarization detector is rotated from 0 degrees to 15A . The far infrared light source 11A is adapted to emit far 350 degrees at 50 degrees intervals . FIG . 16D shows a 20 infrared light . The far infrared light emitted from the far diagram of test results of transmission vs. wave number of infrared light source 11A passes through the polarizer 12A far infrared light with a wave number of 400 cm - l at to form a far infrared polarized light . The heater 15A is temperatures of 300K and 641K , where the polarization adapted to heat the polarizer 12A . The rotator 13A is adapted detector is rotated from 0 degrees to 350 degrees at 50 to rotate the polarizer 12A . degrees intervals . FIG . 16E shows a diagram of test results The far infrared polarized light generator 10A is similar to of transmission vs. wave number of far infrared light with a the far infrared polarized light generator 10 disclosed above , wave number of 500 cm - l at temperatures of 300K and except that the far infrared polarized light generator 10A 641K , where the polarization detector is rotated from 0 further includes the rotator 13A . The rotator 13A is con degrees to 350 degrees at 50 degrees intervals . From FIGS . nected to the polarizer 12A and adapted to adjust the far 16A - 16 E , it can be seen that the maximum transmission and 30 infrared polarized light by rotating the polarizer 12A . the minimum transmission of the far infrared light with In one embodiment , the polarizer 12A is round and different wave numbers correspond to the same rotation includes a circular frame and a circular carbon nanotube film angles respectively . as shown in FIG . 21. The rotator 13A can be connected to FIG . 17 shows a diagram of test results of polarization the circular frame and includes at least a motor and a control 
depth vs. wave number of far infrared light at temperatures 35 computer . The rotating increment of the rotator 13A can be of 300K and 641K . The degree of polarization is calculated 5 degrees . In one embodiment , the rotating increment of the according to the formula : rotator 13A is 1 degree . 

When the lengthwise direction of the carbon nanotubes of 
the carbon nanotube structure 121 is perpendicular to the Tmax – Tmin 40 horizontal direction , the rotation angle of the rotator 13A is Tmax + Tmin defined as 0 degrees . The polarization direction of the 
infrared polarized light can be changed by changing the 

Where T max represents the maximum transmission of the rotation angle of the rotator 13A . 
far infrared polarized light generated by the polarizer 12A , A method for generating far infrared polarized light is 
and Tmin represents the minimum transmission of the far 45 disclosed . The method includes : allowing far infrared light 
infrared polarized light generated by the polarizer 12A . to pass through the carbon nanotube structure 121 ; and 

The degrees of polarization of 2 - layer stacked drawn heating and rotating the carbon nanotube structure 121 
carbon nanotube films are 40 % at 300K , and 70 % at 641K . simultaneously . The carbon nanotube structure 121 can be 
FIG . 18 shows a diagram of test results of polarization located in a vacuum chamber 14A . 

depth vs. layer number of far infrared light with wave 50 Referring to FIG . 22 , a far infrared polarized light gen 
number of 300 cm - 1 and 400 cm - l , wherein the layer erator 10B of one embodiment is provided . The far infrared 
number of the drawn carbon nanotube films stacked on each polarized light generator 10B includes a far infrared light 
other ranges from 1 to 10. The degree of polarization source 11A , a polarizer 12A located on the side of the light 
increases as the layer number of the drawn carbon nanotube emitting surface 111 of the far infrared light source 11A , a 
is increased . When the layer number of the drawn carbon 55 vacuum chamber 14A , a heater 15A , a polarization detector 
nanotube films stacked on each other is 5 , the degree of 16A , and a first computer 19. The far infrared light source 
polarization is 70 % at 300K . FIG . 19 shows a diagram of test 11A is adapted to emit far infrared light . The far infrared 
results of transmission vs. wave number of far infrared light light emitted from the far infrared light source 11A passes 
with different wave numbers of 4 and 5 layers of the drawn through the polarizer 12A to form a far infrared polarized 
carbon nanotube films stacked on each other , respectively . 60 light . The heater 15A is adapted to heat the polarizer 12A . 
the test result shows that the transmission of the 5 layers of The polarizer 12A is located in the vacuum chamber 14A . 
drawn carbon nanotube films stacked on each other is 4.6 at The polarization detector 16A is located on the other side of 
300K . From FIG . 12B , the test result shows that the trans- the polarizer 12A to receive the far infrared polarized light 
mission of the 2 layers of the drawn carbon nanotube films emitted by the polarizer 12A . The polarization detector 16A 
is 5.3 at 641K . 65 is electrically connected to the first computer 19 . 

Therefore , the degree of polarization of 2 - layer stacked The far infrared polarized light generator 10B is similar to 
drawn carbon nanotube films at 641K is substantially the the far infrared polarized light generator 10 disclosed above , 
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except that the far infrared polarized light generator 10B a first far infrared polarized light , and the second far infrared 
further includes the polarization detector 16A and the first light passes through the second polarizer 12B to form a 
computer 19. The polarization detector 16A is configured to second far infrared polarized light . As shown in FIG . 25 , the 
detect the transmission of the far infrared polarized light polarization direction of the first polarizer 12A is x direction , 
generated by the polarizer 12A at different rotation angles . 5 and the polarization direction of the second polarizer 12B is 
The first computer 19 is adapted to calculate the degree of y direction perpendicular to the x direction . The extending polarization according to the maximum transmission and the direction of the carbon nanotubes of the first polarizer 12A minimum transmission of the far infrared polarized light . is x direction , and the extending direction of the carbon Referring to FIG . 23 , a far infrared polarized light gen 
erator 10C of one embodiment is disclosed . The far infrared 10 first far infrared polarized light is reflected by the object 17 nanotubes of the second polarizer 12B is y direction . The 
polarized light generator 10B includes a far infrared light and forms a first far infrared reflected polarized light , and the source 11A , a polarizer 12A located on the side of the light second far infrared polarized light is reflected by the object emitting surface 111 of the far infrared light source 11A , a 
vacuum chamber 14A , and a heater 15A . The far infrared 17 and forms a second far infrared reflected polarized light . 
light source 11A is adapted to emit far infrared light . The far 15 The first receiver 180A receives the first far infrared 
infrared light emitted from the far infrared light source 11A reflected polarized light and obtains the depth information of 
passes through the polarizer 12A to form a far infrared the object 17. The second receiver 180B receives the second 
polarized light . The heater 15A is adapted to heat the far infrared reflected polarized light and obtains the contour 
polarizer 12A . Both the far infrared light source 11A and the information of the object 17. The first polarization detector 
polarizer 12A are located in the vacuum chamber 14A . 20 16A is configured to filter light with polarization directions 

The far infrared polarized light generator 10C is similar to different from the polarization direction of the first far 
the far infrared polarized light generator 10 disclosed above , infrared reflected polarized light , so that the first receiver 
except that all the far infrared light source 11A , the polarizer 180A can only receive the first far infrared reflected polar 
12A , and the heater 15A are located in the vacuum chamber ized light . The second polarization detector 16B is config 
14A . 25 ured to filter light with polarization directions different from 

Referring to FIG . 24 , a far infrared imaging system 100 of the polarization direction of the second far infrared reflected 
one embodiment is disclosed . The far infrared imaging polarized light , so that the second receiver 180B can only system 100 includes a first far infrared polarized light receive the second far infrared reflected polarized light . generator 10D , a second far infrared polarized light genera In one embodiment , the first polarization detector 16A is tor 10E , a first receiving device 18A , a second receiving 30 a first drawn carbon nanotube film , and the second polar device 18B , and a second computer 19 . ization detector 16B is a second drawn carbon nanotube The first far infrared polarized light generator 10D 
includes a first far infrared light source 11A , a first polarizer film . Both the first polarization detector 16A and the second 
12A located on the side of the light emitting surface 111 of polarization detector 16B are heated to improve the degrees 
the first far infrared light source 11A , a first vacuum cham- 35 of polarization of the first far infrared reflected polarized 
ber 14A , and a first heater 15A . light and the second far infrared reflected polarized light . 

The second far infrared polarized light generator 10E The second computer 19 can obtain the depth information 
includes a second far infrared light source 11B , a second of the object 17 by processing the first far infrared reflected 
polarizer 12B located on the side of the light emitting polarized light , obtain the contour information of the object 
surface 111 of the second far infrared light source 11B , a 40 17 by processing the second far infrared reflected polarized 
second vacuum chamber 14B , and a second heater 15B . The light , and obtain a three dimensional image of the object 17 
polarization direction of the second polarizer 12B is per- by combining the depth information and the contour infor 
pendicular to the polarization direction of the first polarizer mation . 
12A . Referring to FIG . 26 , a far infrared imaging system 200 of 

The first receiving device 18A includes a first polarization 45 one embodiment is disclosed . The far infrared imaging 
detector 16A and a first receiver 180A having a light incident system 200 includes a far infrared polarized light generator 
surface . The polarization direction of the first polarization 10F , a first receiving device 18A , a second receiving device 
detector 16A is parallel to the polarization direction of the 18B , and a second computer 19 . 
first polarizer 12A . The first polarization detector 16A is The far infrared polarized light generator 10F includes a 
located on the light incident surface of the first receiver 50 far infrared light source 11A , a polarizer 12A located on the 
180A . side of the light emitting surface 111 of the far infrared light 
The second receiving device 18B includes a second source 11A , a rotator 13A , a vacuum chamber 14A , and a 

polarization detector 16B and a second receiver 180B hav- heater 15A . The rotator 13A is connected to the polarizer 
ing a light incident surface . The polarization direction of the 12A and configured to change the polarization direction of 
second polarization detector 16B is parallel to the polariza- 55 the polarizer 12A , so that the polarizer 12A can have a first 
tion direction of the second polarizer 12B . The second polarization direction and a second polarization direction 
polarization detector 16B is located on the light incident perpendicular to the first polarization direction . When the 
surface of the second receiver 180B . polarizer 12A has the first polarization direction , the far 
The second computer 19 is electrically connected to each infrared light passes through the polarizer 12A to form a first 

of the first receiver 180A and the second receiver 180B by 60 far infrared polarized light . When the polarizer 12A has the 
wire or wireless . The second computer 19 is adapted to second polarization direction , the far infrared light passes 
process the information received by the first receiver 180A through the polarizer 12A to form a second far infrared 
and the second receiver 180B . polarized light . 

In operation , the first far infrared light source 11A emits The first receiving device 18A includes a first polarization 
a first far infrared light , and the second far infrared light 65 detector 16A and a first receiver 180A having a light incident 
source 11B emits a second far infrared light . The first far surface . The polarization direction of the first polarization 
infrared light passes through the first polarizer 12A to form detector 16A is parallel to the first polarization direction of 
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the polarizer 12A . The first polarization detector 16A is or substituted in other embodiments . Embodiments can also 
located on the light incident surface of the first receiver be used together . Variations may be made to the embodi 
180A . ments without departing from the spirit of the disclosure . 
The second receiving device 18B includes a second The above - described embodiments illustrate the scope of the 

polarization detector 16B and a second receiver 180B hav- 5 disclosure but do not restrict the scope of the disclosure . 
ing a light incident surface . The polarization direction of the Depending on the embodiment , certain of the steps of 
second polarization detector 16B is parallel to the second methods described may be removed , others may be added , 
polarization direction of the polarizer 12A . The second and the sequence of steps may be altered . It is also to be 
polarization detector 16B is located on the light incident understood that the description and the claims drawn to a 
surface of the second receiver 180B . 10 method may include some indication in reference to certain 
The second computer 19 is electrically connected to each steps . However , the indication used is only to be viewed for 

of the first receiver 180A and the second receiver 180B by identification purposes and not as a suggestion as to an order 
wire or wireless . The second computer 19 is configured to for the steps . 
process the information received by the first receiver 180A 
and the second receiver 180B . What is claimed is : 

In operation , the polarizer 12A is first rotated to have the 1. A generator for generating far infrared polarized light , 
first polarization direction . The far infrared light source 11A comprising : 
emits a first far infrared light , and the first far infrared light a far infrared light source adapted to emit a far infrared 
passes through the polarizer 12A to form the first far infrared light ; 
polarized light . The first far infrared polarized light is 20 a polarizer on a light emitting surface of the far infrared 
reflected by the object 17 to form a first far infrared reflected light source , wherein the polarizer comprises a carbon 
polarized light . The first receiver 180A receives the first far nanotube structure comprising a plurality of carbon 
infrared reflected polarized light and obtains the depth nanotubes arranged substantially along a same direc 
information of the object 17. The first polarization detector tion , and the carbon nanotube structure is configured to 
16A is configured to filter other light with polarization 25 polarize the far infrared light emitted from the far 
directions different from the polarization direction of the infrared light source and form a far infrared polarized 
first far infrared reflected polarized light , so that the first light ; and 
receiver 180A can only receive the first far infrared reflected a heater adapted to heat the carbon nanotube structure . 
polarized light . 2. The generator of claim 1 , wherein the polarizer further 

Then , the polarizer 12A is rotated 90 degrees by the 30 comprises a frame defining an opening , the carbon nanotube 
rotator 13A to have the second polarization direction . The structure is attached on the frame to cover the opening , and 
second far infrared light source 11B emits a second far a middle portion of the carbon nanotube structure is sus 
infrared light . The second far infrared light passes through pended through the opening . 
the polarizer 12A to form a second far infrared polarized 3. The generator of claim 1 , wherein the carbon nanotube 
light . The second far infrared polarized light is reflected by 35 structure comprises a drawn carbon nanotube film , and the 
the object 17 to form a second far infrared reflected polar- drawn carbon nanotube film comprises the plurality of 
ized light . The second receiver 180B receives the second far carbon nanotubes joined end - to - end by van der Waals attrac 
infrared reflected polarized light and obtains the contour tive force therebetween . 
information of the object 17. The second polarization detec- 4. The generator of claim 1 , wherein the carbon nanotube 
tor 16B is configured to filter other light with polarization 40 structure comprises a plurality of carbon nanotube wires 
directions different from the polarization direction of the substantially parallel to each other . 
second far infrared reflected polarized light , so that the 5. The generator of claim 1 , wherein the plurality of 
second receiver 180B can only receive the second far carbon nanotubes are coated with a coating layer , and a 
infrared reflected polarized light . material of the coating layer is selected from the group 

In one embodiment , the first polarization detector 16A is 45 consisting of metal , metal oxide , metal nitride , metal car 
a first drawn carbon nanotube film , and the second polar- bide , metal sulfide , silicon oxide , silicon nitride , silicon 
ization detector 16B is a second drawn carbon nanotube carbide , and combination thereof . 
film . Both the first polarization detector 16A and the second 6. The generator of claim 1 , wherein the heater comprises 
polarization detector 16B are heated to improve the degrees a heating film , a first electrode , a second electrode , and a 
of polarization of the first far infrared reflected polarized 50 power supply . 
light and the second far infrared reflected polarized light . 7. The generator of claim 6 , wherein the heating film is the 
The second computer 19 can obtain the depth information carbon nanotube structure . 

of the object 17 by processing the first far infrared reflected 8. The generator of claim 1 , further comprising a vacuum 
polarized light , obtain the contour information of the object chamber ; wherein the polarizer is located in the vacuum 
17 by processing the second far infrared reflected polarized 55 chamber . 
light , and obtain a three dimensional image of the object 17 9. The generator of claim 8 , wherein the far infrared light 
by combining the depth information and the contour infor- source and the heater are located in the vacuum chamber . 
mation . 10. The generator of claim 1 , further comprising a rotator 

The far infrared imaging system 200 is similar to the far adapted to rotate the polarizer . 
infrared imaging system 100 as described above , except that 60 11. A method for generating far infrared polarized light , 
the far infrared imaging system 200 includes a single far comprising : 
infrared light source 11A , a single polarizer 12A , and further making a carbon nanotube structure , wherein the carbon 
includes a rotator 13A . nanotube structure comprises a plurality of carbon 

It is to be understood that the above - described embodi nanotubes arranged substantially along a same direc 
ments are intended to illustrate rather than limit the disclo- 65 tion ; 
sure . Any elements described in accordance with any allowing a far infrared light to pass through a carbon 
embodiments is understood that they can be used in addition nanotube structure ; and 
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17 
heating the carbon nanotube structure as the far infrared 

light passes through the carbon nanotube structure . 
12. The method of claim 11 , wherein the making the 

carbon nanotube structure comprises drawing a carbon 
nanotube film comprising the plurality of carbon nanotubes 5 
joined end - to - end by van der Waals attractive force therebe 
tween . 

13. The method of claim 12 , wherein the making the 
carbon nanotube structure further comprises treating the 
carbon nanotube film by laser scanning or plasma etching . 10 

14. The method of claim 11 , wherein the making the 
carbon nanotube structure comprises arranging a plurality of 
carbon nanotube wires substantially parallel to each other . 

15. The method of claim 11 , wherein the making the 
carbon nanotube structure further comprises coating the 15 
plurality of carbon nanotubes with a coating layer , and a 
material of the coating layer is selected from the group 
consisting of metal , metal oxide , metal nitride , metal car 
bide , metal sulfide , silicon oxide , silicon nitride , silicon 
carbide , and combination thereof . 

16. The method of claim 11 , wherein the heating the 
carbon nanotube structure is performed by applying a cur 
rent to the carbon nanotube structure . 

17. The method of claim 11 , wherein the making the 
carbon nanotube structure further comprises placing the 25 
carbon nanotube structure in a vacuum chamber . 

18. The method of claim 11 , further comprising rotating 
the carbon nanotube structure as the far infrared passes 
through the carbon nanotube structure . 
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